Learning modifies the primary auditory cortex (A1) to emphasize the processing and representation of behaviorally relevant sounds. However, the factors that determine cortical plasticity are poorly understood. While the type and amount of learning are assumed to be important, the actual strategies used to solve learning problems might be critical. To investigate this possibility, we trained two groups of adult male Sprague-Dawley rats to bar-press (BP) for water contingent on the presence of a 5.0 kHz tone using two different strategies: BP during tone presence or BP from tone-onset until receiving an error signal after tone cessation. Both groups achieved the same high levels of correct performance and both groups revealed equivalent learning of absolute frequency during training. Post-training terminal ''mapping'' of A1 showed no change in representational area of the tone signal frequency but revealed other substantial cue-specific plasticity that developed only in the tone-onset-to-error strategy group. Threshold was decreased 10 dB and tuning bandwidth was narrowed by 0.7 octaves. As sound onsets have greater perceptual weighting and cortical discharge efficacy than continual sound presence, the induction of specific learning-induced cortical plasticity may depend on the use of learning strategies that best exploit cortical proclivities. The present results also suggest a general principle for the induction and storage of plasticity in learning, viz., that the representation of specific acquired information may be selected by neurons according to a match between behaviorally selected stimulus features and circuit/network response properties.
Introduction
The neural correlates approach to learning and memory has proven to be useful by identifying involved brain structures. The study of learning-related plasticity in sensory cortical fields has increased in recent years, in part because they provide a convenient way to further determine the particular nature of such involvement. Workers have taken advantage of the topographic functional organization and reliable receptive fields of sensory cortices to investigate the extent to which learning-related processes produce associative representational plasticity (ARP), i.e., specific changes in the processing and representation of a relevant stimulus dimension. For example, receptive fields may be shifted toward behaviorally important stimuli.
Most-extensively studied in the primary auditory cortex, associative representational plasticity has been reported for cortical metabolism (Gonzalez-Lima & Scheich, 1986a), receptive field properties (Bakin & Weinberger, 1990; Blake, Strata, Churchland, & Merzenich, 2002; Edeline, Neuenschwander-el Massioui, & Dutrieux, 1990; Gao & Suga, 2000) and tonotopic maps (Rutkowski & Weinberger, 2005) in animals, as well as in studies of human brain imaging (Molchan, Sunderland, McIntosh, Herscovitch, & Schreurs, 1994; Morris, Friston, & Dolan, 1998; reviewed in Weinberger 1995 reviewed in Weinberger , 2004a Palmer, Nelson, & Lindley, 1998; Rauschecker, 2003; Buonomano & Merzenich, 1998) . Learning-related plasticity in A1 develops in a wide range of tasks, including habituation (Condon & Weinberger, 1991) , classical reward (Kisley & Gerstein, 2001 ) and aversive (Bakin & Weinberger, 
